RACK1 modulates apoptosis induced by sorafenib in HCC cells by interfering with the IRE1/XBP1 axis.
Sorafenib is one of the preferred drugs for the treatment of advanced primary hepatocellular carcinoma (HCC). However, its side-effects and acquired resistance limit its use. The unfolded protein response (UPR) induced by chemotherapeutics has been demonstrated to be required for tumor cells to maintain malignancy and therapy resistance. Activation of the IRE1/XBP1 pathway during the UPR is important for tumor survival under pathophysiological conditions. In the present study, we found that the UPR was activated and RACK1 was overexpressed in three human HCC cell lines and in HCC samples. Activation of the IRE1/XBP1 signaling pathway plays a protective role when HCC cells encounter endoplasmic reticulum (ER) stress due to in vitro sorafenib treatment. We then found that the interaction between IRE1 and RACK1 was essential for the activation of IRE1 signaling in sorafenib-treated cells. Exogenous overexpression of RACK1 enhanced the phosphorylation level of IRE1 and increased XBP1 mRNA splicing activity, which protected the HCC cells from sorafenib-induced apoptosis. However, the re-expression of RACK1 led HCC cells to regain susceptibility to sorafenib-induced apoptosis. Taken together, the present study suggests that the RACK1/IRE1 complex may contribute to activation of the UPR in HCC cells. Targeting RACK1 in combination with sorafenib administration is a potential strategy for clinical trials of advanced HCC treatment.